INTRODUCTION
Value for Money (VfM) analysis is frequently used to evaluate Public-Private Partnership (P3) concession proposals. VfM considers only the financial impacts of choosing a P3 delivery model over a more conventional approach, and the analysis is undertaken from the limited perspective of the procuring agency. For example, the public benefit from accelerated project delivery is one of the key reasons that State and local governments pursue P3s. Yet the current VfM approach is not able to account quantitatively for benefits to travelers and others from delivering a project earlier than would have been possible under conventional procurement. Few attempts have been made to quantify and monetize P3 benefits from accelerated project delivery or quality improvements. BenefitCost Analysis (BCA) could complement VfM analysis to address these issues and contribute to transparency and accountability in the P3 procurement process. This paper updates and improves a prior preliminary BCA framework (1) , and illustrates it using a hypothetical P3 proposal.
A P3 evaluation educational spreadsheet tool (2) has been developed by the Federal Highway Administration (FHWA). It is currently being enhanced to equip decisionmakers with a clear understanding of P3 BCA evaluation. The BCA module of the tool is based on the BCA framework presented in this paper.
OVERVIEW OF LITERATURE ON EVALUATION OF P3s
BCA is a framework designed to apply economic efficiency concepts to public investment decisions. It involves a comprehensive assessment of the full range of economic costs, risks, and benefits, including less quantifiable impacts such as external costs and benefits (3) . To evaluate P3s, Value for Money (VfM) analysis (4, 5, 6) has instead been used to estimate the difference between the present values of cash flows of conventional procurement and P3 procurement. Quantitative VfM analysis is often supplemented with qualitative evaluation of non-financial impacts. Quantitative VfM analysis has normally been conducted once an agency has decided to undertake a project and wishes to evaluate how to deliver that project with a given long term quality level in a way that has the most positive or least negative financial impact. It is well-suited to answer the question: "From the perspective of the public agency's financial well-being, what is the best procurement approach?" A basic assumption in VfM analysis is that conventional procurement is possible with public financing and that it can be procured at the same time as the P3. However, this may not be true if the procuring agency is faced with budgetary or debt capacity constraints that limit its ability to tap into future revenue streams to pay for investment today. Another assumption is that the project scope under the P3 will be exactly the same as under conventional delivery. Thus, any modifications to scope proposed in a P3 bid would need to be included in the conventional delivery option to make the VfM evaluation valid. Also, the financial accounting excludes non-financial benefits and costs that may accrue to the public agency, other levels of government, and to users and nonusers of the transportation system, including externalities (7) . For example, benefits to users that may accrue from earlier delivery of the project under a P3 are not considered in the quantitative VfM analysis, although they may be considered in a qualitative evaluation.
The perspective taken with BCA is much broader than that taken with quantitative VfM analysis (8, 9, 10) . Societal costs and benefits broader than those that accrue mainly to the public sponsor are quantified and monetized to the extent practicable. These are normally either ignored or relegated to qualitative assessment with a VfM analysis. Thus BCA is a more appropriate framework to use than VfM in answering the question: "From society's perspective, will public-private partnership (P3) procurement constitute an improvement compared to the conventional approach?" FHWA has developed a number of guides that could assist in estimating costs and benefits of highway projects, including the cost impacts of risks (5, 11, 12, 13, 14) . FHWA has also made available several analytical tools to assist in estimating costs and benefits; these tools are listed in FHWA's Operations Benefit-Cost Analysis Desk Reference (15) . The Federal government's Office of Management and Budget (OMB) has periodically issued guidance on appropriate discount rates that could be used to estimate present values of cost and benefit streams (16, 17) . However, a practitioner guide for conducting a benefit-cost analysis of P3 delivery has yet to be developed. This paper takes the first step in development of a P3 BCA guide by developing a P3 BCA evaluation framework to estimate costs and benefits of P3 project delivery.
EVALUATION OF P3 PROPOSALS
A proposed P3 project may be evaluated (a) using financial analysis to evaluate its financial impact on the budget of the procuring agency; and/or (b) using benefit-cost analysis to compare societal benefits against societal costs, i.e., economic efficiency analysis. Each type of evaluation is described further below in the context of the project delivery process.
Financial Analysis
Project delivery evaluation will generally include a financial analysis of Financial Viability and Value for Money (VfM). Financial Viability Analysis evaluates the financial feasibility of the project on the basis of all the financial cash flows, including the ability to pay for the project through existing or potential new revenue streams. This may initially be done assuming conventional delivery. At a later stage, if a decision is made to consider P3 delivery, the funding feasibility analysis may again be undertaken assuming P3 delivery. VfM analysis can then be used to compare the P3 option to conventional procurement.
Economic Efficiency Analysis / Benefit-Cost Analysis (BCA)
The focus of the present paper is on the comprehensive evaluation of societal benefits and costs associated with P3 Design-Build-Finance-Operate-Maintain (DBFOM) project delivery. Implementing a major highway improvement project using P3 procurement requires the resolution of a complex set of project delivery decisions, which are to some extent dependent upon one other. With care and insight, however, these decisions can be structured in a step-by-step manner that separates the decisions into their own analytic frameworks yet allows the overall result to be accumulated incrementally. This paper presents the individual steps and illustrates them with an example.
In the context of P3 project delivery, BCA may be conducted in three steps, namely: (1) project evaluation (including evaluation of funding policy choices such as funding through broad-based tax sources vs. direct user charges), assuming conventional delivery of the project based on a financially feasible schedule; (2) incremental evaluation of an accelerated delivery schedule assuming that the project can be conventionally procured in the same time frame as the proposed P3; and (3) incremental evaluation of a P3 procurement type. The first two steps assume conventional delivery of the project. 2 In the final step, the efficiency impacts relating directly to P3 procurement are estimated relative to accelerated conventional delivery of the project. This may include impacts of any modifications to scope proposed by a P3 bidder. The economic efficiency analysis in the final step parallels VfM analysis, which (necessarily) assumes that conventional procurement is possible in the same time frame as the P3.
BCA EVALUATION FRAMEWORK
This paper presents the ex-ante application of a Project Delivery Benefit-Cost Analysis (PDBCA) framework, and demonstrates how a hypothetical state DOT (Pennorado DOT) might use it to evaluate an illustrative highway expansion project in Watopia, Pennorado. The project's costs and benefits to society as a whole are evaluated for two alternative delivery methods, instead of considering only the financial cash flows to the procuring agency. The hypothetical project involves the reconstruction and expansion of 20 miles of one of Watopia's highways from a six-lane highway to a ten-lane highway. The expanded highway will consist of three general-purpose lanes and two tolled managed lanes in each direction. The proposed project is not financially feasible without a public subsidy. In addition to the expected toll revenues, it will need to rely on public contributions that are subject to budgetary and debt capacity constraints. This paper presents how Pennorado DOT might apply the PDBCA framework ex ante, i.e., before bids are received. Two alternative project delivery methods are compared in this paper. They are:
 Conventional delivery method: The project would be implemented using a series of design-bid-build (DBB) contracts. Although this is a priority project, construction would begin only in 2025, as Pennorado DOT faces severe budgetary constraints and limits on its debt capacity.  Public-private partnership (P3) delivery method: The project would be implemented under a single 50-year design-build-finance-operate-maintain (DBFOM) contract. The project construction would begin immediately after reaching financial close, since the P3 option relies mainly on private financing. The public contribution required to make the project financially feasible would be in the form of an availability payment to be paid by the public agency during the operations phase.
As discussed above, a three-step approach would be followed by Pennorado DOT to compare the two project delivery methods, as follows:
1. A project benefit-cost analysis (project BCA) would demonstrate the project's net costs and net benefits to society as a whole, comparing the Build alternative to the No Build alternative. Any proposed tolling policy options (e.g., congestion pricing to maximize toll revenue vs. other objectives such as optimizing traffic flow on the entire facility) would be included in the project's scope. The Build alternative in this project BCA is the Fiscally Constrained Public Sector Comparator (FCPSC), representing the most likely and realistic alternative to P3 delivery if the agency is fiscally constrained. 2. The next step would evaluate the "PSC" to understand the impacts of Pennorado's budgetary and debt capacity constraints. The PSC is based upon the same project delivery method as the FCPSC but assumes that the project can start in the same time frame as the P3. 3. The final step in the PDBCA framework would determine differences in costs and benefits between the P3 and the PSC attributable to P3 delivery.
STEP 1: PROJECT BCA
The first step of the PDBCA framework is to assess whether the project's economic benefits under conventional delivery outweigh the economic costs and risks compared to the No Build alternative. To do so, Pennorado DOT would conduct a benefit-cost analysis (BCA) for the project using standard methodologies, including the use of real dollars to monetize costs and benefits, a real discount rate, and an analysis timeframe of 50 years to match the proposed term of the concession. It expects the residual value of the highway project (i.e., the value of the facility's remaining service life) after 50 years to be the same under both delivery methods. 3 Conventional delivery is assumed in this first step of the PDBCA. Other key assumptions underpinning the project BCA are outlined below.
Funding availability
Pennorado DOT plans to fund the highway project using its regular budget and government issued debt. The DOT expects to have sufficient funds to start construction only by 2025, since it has limited debt capacity and is currently financially constrained.
Contracts and Timing
Due to the significant size of the project, it will be implemented through four roughly equally-sized DBB contracts for 5-mile highway segments. Construction can begin once sufficient funds are available (in 2025). Preparatory work can start in 2023. The first highway section is expected to be completed in early 2029, the second and third in early 2031, and the final section in early 2033. The project's implementation schedule is shown in Figure 1 below.
Figure 1: FCPSC Project Implementation Schedule

Costs
Pennorado DOT conducted several rounds of cost estimation. Financing costs (interest payments) and taxes were not included, as these are transfers from an economic perspective and therefore irrelevant in BCA methodology (whereas they are relevant in the financial viability and VfM assessments). Pennorado DOT also carried out an extensive risk assessment, in order to make sure all relevant risks throughout the life of the project are captured (including risks that are usually retained by the DOT). 4 To avoid double counting, it used the risk categories in Table 1 for risk identification and valuation. Pennorado DOT would also perform an analysis of the costs of the No Build alternative over the same analysis period. The O&M costs under the No Build alternative would then be subtracted from the costs of the Build alternative, leaving the net costs of the project would be calculated as shown in Table 3 below. 5 In the remainder of the document, the "Net risk-adjusted PSC cost" will be presented as the baseline, which is in line with the BCA methodology. For a fair comparison with the Value for Money assessment, the "No Build costs" should be added back to the "Net risk-adjusted PSC cost" to get to the full project costs. The full project costs are also the basis of the calculation of cost efficiencies of P3 delivery in Step 3.
Benefits and disbenefits
Pennorado DOT would assess and monetize the different benefits and disbenefits the highway project will provide to society at large. These components of benefits and disbenefits are listed in Table 3 below. The total benefits of the Build case would be calculated relative to a No Build case.
In addition to the positive project benefits, disbenefits occur due to traffic delays during construction caused by lane closings or other traffic disruptions. These delays would be estimated and the associated disbenefits monetized for the FCPSC during the construction.
Pennorado DOT would conduct an analysis of the benefits using standard BCA methodology, including risk adjustments based on probabilistic traffic projections 6 and incremental consumer surplus benefits to induced traffic. The risk-adjusted benefit calculations would comprise a separate adjustment for risk as shown in the list of benefits in Table 3 below. The adjustments would take into consideration the timing of the completion of the construction of the different highway sections, ramp-up effects by segment, and any disbenefits relative to the No Build due to traffic disruptions related to construction activities. Unlike financial analyses such as VfM, toll revenues would be excluded from the BCA, as tolls are a transfer from an economic perspective.
Due to the difficulty in distinguishing between the three risk categories (listed in Table  1 ), in the context of benefits, the framework assumes that all risks and uncertainties are included in the probabilistic analysis, resulting in a single benefit uncertainty adjustment for all risks and uncertainties related to benefits 7 . 6 In a probabilistic traffic and revenue analysis, uncertainties in key parameters driving traffic (for example: population growth, economic growth, etc.) are estimated and fed into a Monte Carlo simulation in order to determine the probability distributions of traffic volumes and revenues. 7 The uncertainty adjustment here is based on the difference between the P50 and P70 values for the benefit projections.
Project BCA Results
Using the project cost and benefit estimates, the net benefits to society (in NPV) would be calculated as shown below. Table 4) A Net risk-adjusted PSC cost (from Table 3) B Total net risk-adjusted FCPSC benefits A -B
STEP 2: EVALUATE IMPACTS OF FUNDING CONSTRAINTS
As explained above, Pennorado DOT faces significant budget and debt capacity constraints. These constraints would delay the start of construction of the highway project until 2025 under the FCPSC. If the project were to be implemented as a P3, the project construction could start much sooner. However, this change in implementation schedule is not necessarily directly attributable to the P3 delivery, since funding for the project could conceivably be advanced through other means such as a near term increase in the agency's budget or relaxing debt limits to allow it to issue debt for the project. Therefore,
Step 2 aims to capture the acceleration effect separately. The incremental costs and benefits from an accelerated publicly-funded delivery method ("PSC") compared to the FCPSC are calculated. The modified implementation schedule is shown in Figure 2 below. The FCPSC schedule is shown below the base line for comparison.
Figure 2: PSC vs. FCPSC Project Implementation Schedule
Construction would start in 2018 under this implementation schedule. With the exception of this difference in starting date, the PSC follows exactly the same structure as the FCPSC (same number of contracts, contract size, real project costs, project end date, etc.). The acceleration effect has two direct impacts on the net benefits of the project: Accelerated PSC economic costs to society PSC economic costs to society
1. Net present value of construction costs will be higher as the construction schedule is shifted forward in time; 2. Completion of the highway will advance by 7 years, allowing accrual of societal benefits (and disbenefits) to also start 7 years earlier.
To calculate the benefits under the PSC, Pennorado DOT would re-run its travel models to develop updated travel demand estimates for the PSC, since earlier project delivery could affect economic and demographic drivers of travel demand in the earlier years. The cost impact of the different implementation schedule would be determined by simply shifting the real costs forward in time.
Due to the earlier project implementation, the DOT expects additional No Build cost savings compared to the FCPSC, because the lower O&M costs for the Build alternative will kick in sooner. The effects on the NPV of costs and benefits would be calculated as shown in the table below. 
STEP 3: EVALUATE IMPACTS OF P3 DELIVERY METHOD
The final step in the application of the PDBCA framework for the Pennorado highway project is the evaluation of the delivery method by determining the incremental costs and benefits that can be attributed to P3 project delivery. In the P3 delivery model, Pennorado DOT will enter into a P3 concession contract that replaces all conventional design, construction, operations, maintenance and major maintenance activities. The expected differences in costs and benefits between P3 and conventional delivery can be subdivided into the following components in carrying out Step 3 of the PDBCA process: 
Qualitative analysis
In general, P3 project delivery is different from conventional project delivery in terms of governance and incentive mechanisms, most importantly because of the following value drivers:
 Integration of phases, allowing for lifecycle cost and benefit optimizations;  Output-based specifications, allowing for innovative solutions;  Optimized risk allocation, allowing for more efficient risk management;  Performance-based payment mechanism, providing incentives to deliver better performance; and  Best value evaluation criteria, providing incentives to deliver better proposals.
The differences in these value drivers are likely to yield timing, cost, quality, and traffic impacts (i.e., 3a, 3b, 3c and 3d above) for the Watopia highway project.
Quantitative analysis
A listing of the potential differences estimated by Pennorado DOT for the Watopia project is provided in the table below, categorized as timing (3a), cost (3b) or quality (3c) differences. P3 scope optimizations are covered in step 3d, which would only be considered in ex-post evaluations after bids are received. For the purpose of completeness, step 3d is discussed at the end of this section. The following sub-sections describe in detail each of the differences and the process used by Pennorado DOT to estimate the resulting costs and benefits of P3 delivery. Step 3a: P3 timing impacts
Delayed start date due to longer project preparation and procurement time
Pennorado DOT will require a longer project preparation and procurement period due to the complexities of P3 contracting. This causes the construction start date to be delayed when compared to the PSC.
Shorter construction period
Due to design-build integration efficiencies (single contract) and different incentive structures 8 , the total construction period may be shortened under a P3 compared to conventional delivery. 9 
Net P3 timing effects
Pennorado DOT estimates that under a P3, construction can start in 2019, which is one year later than the PSC scenario. The project will be completed in 2024 due to a shorter total construction period of 5 years, which is 2 years earlier than the PSC scenario. The modified implementation schedule under P3 delivery is shown in Figure 3 below.
Figure 3: P3 vs. PSC project implementation schedule
The shift in construction schedule increases the NPV of costs as costs during construction are compressed in a shorter and earlier period. However, the earlier opening of the full road will also result in an earlier start of benefit accrual. The risk-adjusted additional net P3 timing effects would be calculated as presented in the table below. 8 Since the concessionaire will be compensated from project revenues or payments during the operations phase, the private partner has an increased incentive to complete the project as soon as possible. 9 In this example, for the calculation of this timing effect, total construction costs and disbenefits during construction due to traffic disruption are assumed to be equal to the PSC. 2015  2020  2025  2030  2035  2040  2045  2050  2055  2060  2065 P3 economic costs to society Accelerated PSC economic costs to society
Step 3b: P3 cost impacts
Public transaction costs
Public transaction costs are all project preparation, transaction and management costs incurred by Pennorado DOT and other government entities throughout the lifetime of the project, including preparation, construction, and operation. 10 An agency such as the Pennorado DOT, which does not have much experience with P3s, may face relatively higher transaction costs on its initial P3 projects as it pursues this novel approach. Since Pennorado will not have to issue its own bonds or arrange for other financing, those transaction costs will be eliminated under a P3.
In contrast to disadvantages due to increased complexity during the preparation and tendering of the project, Pennorado DOT could see a significant advantage with regard to managing contracts during the construction and operation phases of the project. Instead of having to manage four construction contracts at the same time in addition to contracts for regular road maintenance, major road maintenance, and maintaining and operating the toll facilities, the DOT will be able to manage a single P3 contract, reducing the public contract management workload.
Construction management costs, including monitoring and oversight, will be largely transferred to the concessionaire under a P3 agreement. This means that the public costs for management will decrease, and the private costs for management will increase. Assuming there are no net cost efficiencies or cost increases, the cost reduction for Pennorado DOT can be ignored as long as the cost increases for the concessionaire are also ignored. (However, since allocation of these costs between the DOT and the P3 concessionaire will change, it will be an important consideration in Value for Money analysis.)
Private transaction costs
In addition to the public sector's expenses, the private sector also expends significant resources during the project preparation and procurement phase of a P3 project. Pennorado DOT expects that 5-7 companies will participate in the Request for Qualifications (RfQ) process if it is procured as a P3. It plans to invite 3-4 bidders to create preliminary designs and draft a full set of bid documents. Bidders will also have to arrange financing as part of their bids. Under a conventional DBB procurement, only one preliminary design would be prepared and bidders typically do not have to worry about arranging financing. As a result, private transaction costs are expected to be higher under a P3.
VfM analysis would ignore private transaction costs incurred by losing bidders as they do not have a direct impact on Pennorado DOT. However, as the PDBCA framework takes the perspective of society, not the agency, these are costs that must be considered in the PDBCA, if not already included in the risk premium estimates derived from the weighted average cost of capital (WACC).
Lifecycle cost
Pennorado DOT believes that the lifecycle cost under a P3 can be significantly lower than under conventional DBB delivery. Lifecycle costs comprise all costs that the P3 concessionaire may incur to build and operate the Watopia highway project, including design and engineering cost, construction cost, other operational and regular maintenance costs, and major maintenance cost.
Pennorado DOT expects that lifecycle costing will be a key driver for lower overall costs. Lifecycle costing integrates different project phases: design, construction and operation.
For example, the concessionaire may use a different type of pavement that requires higher investment, but features increased wear resistance and longevity thereby significantly reducing maintenance costs, and potentially lane unavailability.
Furthermore, Pennorado DOT plans to use performance specifications for the project. Providing freedom to bidders regarding the project's design and input specifications encourages innovations such as a different type of asphalt or efficient approaches to carry out repairs. This could reduce costs as well as the frequency and amount of time that traffic lanes need to be closed for repair.
Moreover, competition during the procurement process combined with financial incentives and penalty clauses for underperformance in the concession contract encourages the concessionaire to focus on risk management and cost reduction. The concessionaire's financiers also take an active interest in monitoring the project's risks and risk management.
Pennorado DOT assumes that any additional costs for achieving the quality improvements (discussed in the next section) are accounted for in the lifecycle cost reduction estimate. It also assumes that the estimate already accounts for additional risk costs to the public agency due to retained or shared risks.
Net P3 cost impacts
Due to the earlier project implementation, Pennorado DOT also expects additional cost savings from avoidance of No Build O&M costs for an even longer period compared to the PSC. Combining the higher public and private transaction costs with the lower lifecycle costs, net cost changes would be estimated as shown in the table below. Step 3c: P3 quality impacts
Improved pavement quality
Pennorado DOT has observed in implemented P3 transactions that pavement quality is generally higher for roads procured under P3s 12 . Pennorado DOT attributes this difference to lower maintenance standards for Pennorado DOT maintained roads, and incentives provided by the P3 penalty mechanisms. The reduced fuel consumption, lower vehicle operating costs and improved traffic flow resulting from better pavement ride quality under a P3 would be estimated, and translated into an NPV over the project analysis period.
Reduced lane unavailability during construction
Pennorado DOT plans to include new clauses in the P3 contract to reduce lane unavailability, during both construction and operation. It therefore expects the concessionaire to use more efficient work zone practices. In past projects with separate DBB and O&M contracts, Pennorado DOT had not contemplated such clauses. As a result, Pennorado DOT believes that P3 project delivery may result in reduced lane unavailability during construction, which would result in a reduction of delays. The resulting annual travel time, fuel and vehicle operating cost savings over the entire 5-year construction period could then be estimated.
Reduced lane unavailability during operation
The Watopia highway concessionaire will be highly incentivized to reduce lane unavailability during operations as it will result in penalties as well as reduce toll revenues. As a result, a P3 is expected to reduce lane unavailability during operations. This will result in annual travel time, fuel and vehicle operating cost savings resulting from reduced traffic delay. The combined effect of lower lane unavailability during construction and operations in terms of NPV could then be added together to get the total savings from increased lane availability. 11 Includes an adjustment for lifecycle performance risks due to lower overall lifecycle costs. As less financing is required due to the lower overall lifecycle costs, the systematic risk and uncertainties to financiers will also be lower. 12 Pavement ride quality is typically measured by the International Roughness Index (IRI), a scale for roughness based on the simulated response of a generic motor vehicle to the roughness in a single wheel path of the road surface.
Shorter delays due to improved incident response
Pennorado DOT knows that by providing the right incentives to the P3 concessionaire, it can achieve faster incident response, including removal of broken down/stranded vehicles and removal and disposal of debris from travel lanes. Pennorado DOT believes that P3 concessionaires typically manage incidents better, resulting in shorter delays for travellers. The number of delay hours reduced could be calculated. The travel time, fuel and vehicle operating cost savings could then be estimated in NPV terms over the project analysis period.
Increased traffic during ramp up due to innovations and outreach activities
Pennorado DOT believes that a P3 concessionaire may bring specific innovations and carry out outreach activities that increase traffic in the managed lanes during the first few years of the project. Thus the project could benefit from a lower ramp up "haircut" under a P3 than under conventional delivery. The value of the additional traffic can be calculated based on standard consumer surplus theory.
Net P3 quality impacts
The combined impacts of the different quality effects could be estimated as shown in the table below. Step 3d. Benefits and cost savings due to scope optimizations
As mentioned earlier, Pennorado DOT currently does not expect any particular scope changes to the Watopia highway project under P3 delivery, since it has used all its available knowledge and expertise to develop an optimal project. However, Pennorado DOT acknowledges that P3 bidders frequently come up with scope optimizations that it had not itself conceived of.
Once Pennorado DOT has received bids for the Watopia highway project, it can evaluate (ex post) the benefits of scope and design optimizations that have traffic and cost impacts (including alternative technical concepts, a.k.a. ATCs) by using an updated traffic and revenue study that includes those optimizations. Note, however, that if benefits are calculated based on revised travel model runs, timing benefits previously calculated under
Step 3a would already be included. Also, if the actual bid costs are used, cost estimates in Step 3b would double count some private transaction costs and lifecycle cost savings, and would need to be adjusted. Finally, in some cases those optimizations may result in a down-scoped project that produces reduced benefits but even greater cost savings, resulting in an increase in the net benefits associated with the project.
SUMMARY AND CONCLUSIONS
Combining the different elements discussed in the three steps of the PDBCA process, Pennorado DOT would estimate the expected economic costs and benefits for the Watopia highway project under P3 delivery as shown in Table 11 . Step Source
Step 1: Net project benefits Table 5 (Project benefits based on conventional delivery) Step 2: Net benefits from eliminating funding constraints Table 6 (Additional benefits of project based on accelerated conventional delivery)
Step 3a: Timing impacts of P3 delivery Table 8 Step 3b: Cost impacts of P3 delivery Table 9 Step 3c: Quality impacts of P3 delivery Table 10 Step 3d: Scope optimization impacts of P3 delivery FHWA is developing methodologies to estimate P3 impacts based on project, context and delivery characteristics. The intent is to develop P3 BCA methodologies that are sound on technical grounds as well as address the evaluation needs of the P3 stakeholder community. Based on input from the transportation community and lessons learned from testing of the approach with real-world P3s, FHWA is in the process of enhancing its educational P3-VALUE tool to incorporate BCA evaluation.
